The thermal behavior of eight dental acrylic resin powders was studied using differential scanning calorimetry (DSC). In addition, high performance liquid chromatography was performed to supplement the DSC analysis. The HPLC analysis revealed that the contents of residual monomers and benzoyl peroxide (BPO) in the powders were 0.01-0.97mass% and 0.25-1.28 mass%, respectively. All the resin powders produced one broad exothermic peak, while a mixture of BPO and PMMA powders generated two peaks. One peak pattern was assigned to the decomposition of BPO included within the polymer particles. The results suggested that BPO was present inside the particles and little BPO was mixed into the resin powders. Moreover, the present study demonstrated a unique useability of DSC in characterizing resin powders.
INTRODUCTION
Acrylic resins of liquid methyl methacrylate (MMA) and polymethacrylates powder, usually poly (methyl methacrylate) (PMMA), have been clinically used for a long time in dentistry.
However, little information on the resins has been provided from the manufacturers.
Moreover, few characterization studies on the dental resins have been published in recent years1). Thus, in this study, as part of a characterization study, we tried to characterize the thermal behavior of the powder component of commercial dental resins using differential scanning calorimetry (DSC). Additionally, high performance liquid chromatography (HPLC) was also done to supplement the DSC analysis.
DSC has been used in dental material research mainly for studying the polymerization or setting reactions of dental resins2-6) and for measuring glass transition temperatures of moulded denture base polymers7), but not for characterizing acrylic resin powders.
MATERIALS AND METHODS

Materials
The eight dental resin powders used are summarized in Table 1 . In addition, a PMMA without benzoyl peroxide (BPO), MB-8C (Lot. No. FJ-8317, Sekisui, Osaka), was due to the decomposition of benzoyl peroxide (BPO) and/or polymerization of residual monomers remaining within the polymer particles.
To examine this hypothesis, we first determined the amounts of BPO and monomer in the powders using high performance liquid chromatography (HPLC). The results are summarized in Table 2 . The amounts of BPO and monomer contained in the powders were 0.25-1.28mass% and 0.01-0.97mass%, respectively. Accordingly, the origin of the exotherm could have been the BPO and/or monomer. However, regression analyses suggested that the exotherm observed could primarily be due to BPO, because there was a good correlation between the BPO content determined by HPLC and the exothermic heat (Fig. 2) (correlation coefficient r=0.89), but a poor correlation between the monomer content and the exothermic heat (correlation coefficient r=0.24) was demonstrated.
However, the residual monomer could also contribute to the exotherm to some degree, depending on its content in the powder. Actually, a PMMA powder containing a relatively large amount of MMA (0.97%) appeared to generate a little more heat than expected from the linear regression line shown in Fig. 2 , deviating upwards from the line. because the residual BPO varies from batch to batch. Whether BPO exists inside or outside PMMA particles, it may have a considerable influence on the BPO/amine initiated-polymerization behavior of the resin, consumption of BPO, residual monomers, etc. Regarding these influences, a study is in progress and the results will be reported in the near future.
